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* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS ' ^ ' : - ™ ■ - : , 

rCTaim(s)] ' • - - — • 

[Claim 1] Artificial tear fluid for ophthalmology characterized by using a hydrolysis collagen peptide 
as an indispensable component. 

[Claim 2] Artificial tear fluid for ophthalmology characterized by including a chitosan hydrolysis 
component as a hydrolysis collagen peptide and a disinfection nature component. 
[Claim 3] Artificial tear fluid for ophthalmology characterized by using a chitosan hydrolysis 
component as an indispensable component. 

[Claim 4] Artificial tear fluid for ophthalmology according to claim 1 or 2 characterized by the 
average molecular weight of the above-mentioned hydrolysis collagen peptide being 800-5000. 
[Claim 5] Artificial tear fluid for ophthalmology according to claim 2 or 3 characterized by the 
average molecular weight of the above-mentioned chitosan hydrolysis component being 1000-8000. 
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* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation . 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED "DESCRIPTION 

{Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention can be used for a contact lens wearing person, an 
ophthalmopathy patient, etc. about the artificial tear fluid ophthalmic solution which can be used for 
a dry eye patient as a substitute of tear fluid. 
[0002] 

[Description of the Prior Art] The tear fluid of a human body has the important role of defending an 
eye from external ultraviolet rays, infrared radiation, dust, a microorganism, and other xenobioticss, 
and also has the function as a kind of lens for acquiring a normal visual acuity. However, it is 
presumed that this amount of tear fluid has the large personal equation, and about twenty percent of 
Japanese people are the dry eye with few amounts of tear fluid, and the status which is a big fault on 
the function of an eye and is always dried generates dry eye. Especially for a contact lens wearing 
person, it becomes a problem in the visual-acuity correction and wearing fitting, and the contact lens 
wearing person of dry eye is made to make unavoidable short-time wearing or instillation of frequent 
artificial tear fluid. Moisture is compensated with instillation of fact artificial tear fluid, and a 
continuation of contact lens wearing is attained by flushing the mucins which carried out xeransis 
adhesion on a contact lens front face. Therefore, instillation of selection and the wearing technique of 
the contact lens which generally suited the individual, and artificial tear fluid is effective. 
[0003] 

[Problem(s) to be Solved by the Invention] As for the artificial tear fluid used now, my ****** CL 
(1000 congratulation medicine manufacture incorporated company make) and sodium chondroitin 
sulfate which consist of lens ****** S (product made from the Santan Pharmaceutical ******** ? 
Inc.) and the sodium chloride which consist of a sodium chloride, potassium chloride, and a sorbic 
acid, potassium chloride, a boric acid, EDTA-2Na, the polysorbate 80, and chlorhexidine glyconate, 
1% (Kaken Pharmaceutical Co., Ltd. make) of the ********** instillation liquid which consists of a 
chlorobutanol, etc. are mentioned. However, it is a well-known fact that, as for front 2 persons* 
ophthalmic solution, these antisepsis and a germicide cause eye allergy including antisepsis and 
germicide of chemosynthesis matter, such as a sorbic acid and chlorhexidine glyconate, and carrying 
out adsorption survival is also further checked by the soft contact lens (dry eye, Kazuo Tsubota work, 
etc.). Moreover, the latter sodium chondroitin sulfate is one of a living body's intercellular-matrix 
components, the effectiveness is accepted as a protective agent of a wound, and it is checked that it is 
effective in the cornea protection at the time of a cornea sublation operation and contact lens wearing. 
However, since sodium chondroitin sulfate is a macromolecule with several 10,000 - several 100,000 
molecular weight, if it is exposed to conditions, such as denaturation and xeransis, a dissolved water 
in fuel will fall. Therefore, since residual fixing is carried out on a contact lens front face when a 
contact lens wearing person applies eyewash, it is not desirable. 

[0004] Then, this invention makes it a technical probrem to solve these troubles, inquires zealously 
and reaches. That is, the purpose of this invention is offering the artificial tear fluid for 
ophthalmology containing the hydrophilic high component of the solubility to water, ****** ? and a 
biocompatibility. 
[0005] 

[Means for Solving the Problem] this invention found out that this purpose was attained by using the 
chitosan hydrolysis component which understands the chitosan with the hydrolysis collagen peptide, 
the high biocompatibility, and disinfection nature of low molecular weight while understand the 
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collagen which is a biogenic substance an added water part and being obtained an added water part, 
and is obtained. Moreover, since a part of chitosan hydrolysis component shows a disinfection 
potency like chitosan, it has the operation as a microbial contamination inhibitor. The artificial tear 
fluid for ophthalmology characterized by being completed based on such knowledge and this 
invention using (1) hydrolysis collagen peptide as an indispensable component, (2) Artificial tear 
fluid for ophthalmology characterized by including a chitosan hydrolysis component as a hydrolysis 
collagen peptide and a disinfection nature component, (3) Artificial tear fluid for ophthalmology 
characterized by using a chitosan hydrolysis component as an indispensable component, (4) Let the 
artificial tear fluid for ophthalmology characterized by the average molecular weight of the above- 
mentioned hydrolysis collagen peptide being 800-5000, and the artificial tear fluid for ophthalmology 
characterized by the average molecular weight of the (5) above-mentioned chitosan hydrolysis 
component being 1000-8000 be summaries. 

[0006] When this invention is explained concretely below, a collagen is the principal component of a 
living body connective tissue, and is protein containing many glycines, propynes, and 
hydroxyprolines. Generally the collagen itself is water-insoluble nature, and the object which carried 
out denaturation processing is called gelatin, it is water-soluble and is widely used as thickeners, such 
as food, cosmetics, and the drug. However, since gelatin is protein of a macromolecule, if it adheres 
to a contact lens etc., it can be hard to take, and once it dries, the solubility to water has the fault 
which falls to a degree very much. Therefore, it will remain on a contact lens and will become one of 
dirt components. However, the above faults do not have the hydrolysis collagen peptide which 
understands a collagen an added water part and is obtained, and it shows good water solubility, forms 
a hydrophilic layer in front faces, such as a contact lens, further, and gives good ****** ? and since it 
is a water-soluble peptide, it can carry out adsorption and desorption more easily than a contact lens 
front face. 

[0007] Average molecular weight is 800-5000, the hydrolysis collagen peptide used by this invention 
does not have a hydrophilic property and the enough ****** effect, and since we are further anxious 
also about the incorporation by the interior of a lens, it is inconvenient at 800 or less in respect of the 
adsorption and desorption to front faces, such as a fall with it, a contact lens, etc. which are not 
desirable. [ large molecular weight and ] [ water-soluble at 5000 or more ] Since a hydrolysis 
collagen peptide is the fragment of the collagen molecule of a biogenic substance, its fitting and 
safety to a living body are high. 

[0008] The chitosan hydrolysis component used by this invention understands the chitosan which 
carried out the deacetylation of the chitin which is the principal component of the coat of a crab or a 
shrimp an added water part, and is obtained. Chitosan is polysaccharide, and it is known that the 
compatibility to the living body and fitting are very excellent, and it is used as a wound protective 
coat or an implant material. Moreover, since it is outstanding thickening polysaccharide, it is used for 
food, cosmetics, etc. as a high thickener of safety. Furthermore an antimicrobial activity is also 
shown, and it is used as an antibacterial component of medical-application antibacterial fiber, and is a 
component very useful in respect of safety, a biocompatibility, and an antimicrobial activity. 
However, since chitosan is polysaccharide of a macromolecule, once it dries [ denaturation or ], a 
dissolved water in fuel falls and it has the fault of becoming easy to remain on a contact lens front 
face etc. It finds out that such a fault is lost in [ in a certain within the limits ] molecular weight 
dependence, and the easy absorptivity and desorptivity on the front face of a contact lens etc. was 
accepted in further specific molecular weight within the limits. Therefore, average molecular weight 
is 1000-8000, the chitosan hydrolysis component used by this invention does not have a hydrophilic 
property and the enough water-retention effect, and since we are further anxious also about the 
incorporation by the interior of a lens, it is inconvenient at 1000 or less in respect of adsorption and 
desorption, such as a fall with it, a contact lens front face, etc. which are not desirable. [ large 
molecular weight and ] [ water-soluble at 8000 or more ] Since a chitosan hydrolysis component has 
the same function as chitosan, it is very useful in respect of a biocompatibility, compatibility, and an 
antimicrobial activity, and can expect disinfection of the hydrophilic property and water-retention 
grant to a contact lens front face etc., the bacteria in a palpebra, etc., the antisepsis effect of artificial 
tear fluid, and the safety reservation to a living body. Hydrolysis can be performed by general 
technique, such as a zymolysis or decomposition by the acid. 

[0009] The ophthalmic solution of this invention can contain a well-known component 
conventionally in addition to these components. The anti-inflammatory agents for preventing anti- 
oxidants, such as tocopherol acetate for preventing the oxidization degradation by mineral salt, such 
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as a sodium chloride for maintaining the same osmotic pressure as the phosphoric acid, and the salt 
and the boric acid for maintaining the same fluidity as tear fluid, and buffers for pH, such as the salt, 
and tear fluid and potassium chloride, and oxygen and ultraviolet rays and an ascorbic-acid 
compound, and inflammation, such as glycyrrhizin acid chloride, etc. can be included. The artificial 
tear fluid for ophthalmology of this invention is the ophthalmic solution excellent in the 
biocompatibility obtained as mentioned above, a hydrophilic property, ******, etc., and can expect 
the usefulness. 
[0010] 

[Function] A hydrolysis collagen peptide and a chitosan decomposition component show a 
hydrophilic property, a water retention, and a biocompatibility, and the artificial tear fluid for 
ophthalmology by this invention plays the role of the high artificial tear fluid of safety. 
[0011] 

[Example] Although an example explains concretely below, this invention is not limited to these. 
[0012] (Example 1) 
[0013] 
[Table 1] 

ifrft-tbU^A 700 m* 

SYtAV^A , v 100 m K 

*0*#S?=i 5-4* K (A) 800 mg 

[0014] Distilled water was added to the above-mentioned component, after lysis, the whole quantity 
was set to 100ml and the artificial tear fluid for ophthalmology was obtained. It evaluated [ liquid / 
this ] about contact angle change of a contact lens, permeability change of a contact lens, and eye 
tunica-mucosa stimulative. 

[0015] Two drops of artificial tear fluid for ophthalmology obtained by the contact angle change 
examination this example of a <error-criterion (a)> contact lens was dropped at the contact lens 
(******** HDk, SEIKO contact lens incorporated company make) convex, and it applied to the front 
face in the cotton swab, and was made to dry at a room temperature for 1 hour. Next, the contact 
angle of a contact lens convex was measured using the commercial contact angle meter. 
Consequently, to the contact angle having been 97 degrees before the application, after the 
application fell to 64 degrees and showed the good hydrophilic-property-ized effect. 
[0016] (b) Two drops of artificial tear fluid for ophthalmology obtained by the permeability change 
this example of a contact lens was dropped at the contact lens (******** HDk, SEIKO contact lens 
incorporated company make) convex, and it applied to the front face in the cotton swab, and was 
made to dry at a room temperature for 1 hour. Next, blow xeransis was carried out with the back air 
rinsed for 30 seconds with city water. The repeat ophthalmic-solution processing contact lens was 
obtained for this operation 20 times. This contact lens was put in into 50ml city water, and it stirred 
for 15 minutes, and was made to secede from a hydrophilic-ized component. At this time, the 
unsettled permeability of a contact lens, the permeability of an ophthalmic-solution processing 
contact lens, and the permeability after secession processing by city water were measured. 
Consequently, although, as for after ophthalmic-solution processing, adsorption of a hydrophilic-ized 
component accepted clearly, adsorption of a hydrophilic-ized component disappearing and not 
remaining on a contact lens front face was checked by secession processing by city water. 
[0017] (c) Eye-irritation-test contact lens care supply safety independence criteria Eye tunica-mucosa 
stimulative It carried out according to the technique. (contact lens association establishment) of a soft 
contact lens. The sample offer ophthalmic solution was used with the undiluted solution. As a result, 
eye stimulative did not accept (negative). 
[0018] (Example 2) 
[0019] 
[Table 2] 

IfcthUlfA 600 m* 

Sfc*y?A 100 
in*3WB3 5-^V^*K (B) 700 mg 

[0020] Distilled water was added to the above-mentioned component, after lysis, the whole quantity 
was set to 100ml and the artificial tear fluid for ophthalmology was obtained. When it was similarly 
estimated as the example 1 about this liquid, to having been 97 degrees, after the application, the 
contact angle fell to 66 degrees and showed the good hydrophilic-property-ized effect before the 
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application. Moreover, it was checked that a hydrophilic-ized component does not remain on a 

contact lens front face, and eye stimulative did not accept. 

[0021] (Example 3) 

[0022] 

[Table 3] 

g{fc:f-H;?A 550 m* 

feitfiVOA . x 1Q0 m* 

niHtmn^-fy^fV (B) 200 

[0023] Distilled water was added to the above-mentioned component, after lysis, the whole quantity 
was set to 100ml and the artificial tear fluid for ophthalmology was obtained. When it was similarly 
estimated as the example 1 about this liquid, to having been 98 degrees, after the application, the 
contact angle fell to 71 degrees and showed the good hydrophilic-property-ized effect before the 
application. Moreover, it was checked that a hydrophilic-ized component does not remain on a 
contact lens front face, and eye stimulative did not accept. 
[0024] (Example 4) 
[0025] 
[Table 4] 

mt-fVWk 550 m* 

SYb^U^A „ v 100 m* 

*b^ylB*fimm (A) 60 0 mg 

[0026] Distilled water was added to the above-mentioned component, after lysis, the whole quantity 
was set to 1 00ml and the artificial tear fluid for ophthalmology was obtained. When it was similarly 
estimated as the example 1 about this liquid, to having been 98 degrees, after the application, the 
contact angle fell to 76 degrees and showed the good hydrophilic-property-ized effect before the 
application. Moreover, it was checked that a hydrophilic-ized component does not remain on a 
contact lens front face, and eye stimulative did not accept. 
[0027] (Example 5) 
[0028] 
[Table 5] 

Bfc+M/9A 550 m* 

e^bAU^A 100 mz 

^h^ym^mm (b) 800 mg 

[0029] Distilled water was added to the above-mentioned component, after lysis, the whole quantity 
was set to 1 00ml and the artificial tear fluid for ophthalmology was obtained. When it was similarly 
estimated as the example 1 about this liquid, to having been 96 degrees, after the application, the 
contact angle fell to 71 degrees and showed the good hydrophilic-property-ized effect before the 
application. Moreover, it was checked that a hydrophilic-ized component does not remain on a 
contact lens front face, and eye stimulative did not accept. 
[0030] (Example 6) 
[0031] 
[Table 6] 

Sft^hV^A 400 m* 

ft*?®: 10 m* 

5 0 

mm^-Tfy^*}* (a) 



400 TTiK 

300 mg 



[0032] 

Dipotassium glycyrrhizinate 100 mg Distilled water was added to the above-mentioned component, 
after lysis, the whole quantity was set to 100ml and the artificial tear fluid for ophthalmology was 
obtained. When it was similarly estimated as the example 1 about this liquid, to having been 97 
degrees, after the application, the contact angle fell to 64 degrees and showed the good hydrophilic- 
property-ized effect before the application. Moreover, it was checked that a hydrophilic-ized 
component does not remain on a contact lens front face, and eye stimulative did not accept. 
[0033] (Example 1 of a comparison) 
[0034] 
[Table 7] 
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Sfc+H;9A 700 mi? 

^{b*y?A 2 00 mg 

[0035] Distilled water was added to the above-mentioned component, after lysis, the whole quantity 
was set to 100ml and the artificial tear fluid for ophthalmology was obtained. Although a contact 
angle is 96 degrees before an application and after the application did not show a hydrophilic- 
property-ized effect at 97 degrees when it was similarly estimated as the example 1 about this liquid, 
it was checked that a component does not remain on a contact lens front face, and eye stimulative did 
not accept. 

[0036] (Example 2 of a comparison) 

[0037] 

[Table 8] 

Sfc*HJ*A 500 m* 

SYbAU^A 300 mi? 

mM^-'fy^^ (C) 600 mg 

[0038] Distilled water was added to the above-mentioned component, after lysis, the whole quantity 
was set to 100ml and the artificial tear fluid for ophthalmology was obtained. When it was similarly 
estimated as the example 1 about this liquid, although the contact angle fell to 71 degrees after the 
application and showed the good hydrophilic-property-ized effect to having been 95 degrees before 
the application, it was checked that it remains and is hard to secede from a hydrophilic-ized 
component on a contact lens front face. Moreover, eye stimulative did not accept. 
[0039] (Example 3 of a comparison) 
[0040] 
[Table 9] 

fiffcfHJ^A 50 0 m* 

fifcaV^A 300 m* 

*h*V*D*»IMt» (C) 500 mg 

[0041] Distilled water was added to the above-mentioned component, after lysis, the whole quantity 
was set to 100ml and the artificial tear fluid for ophthalmology was obtained. When it was similarly 
estimated as the example 1 about this liquid, although the contact angle fell to 69 degrees after the 
application and showed the good hydrophilic-property-ized effect to having been 96 degrees before 
the application, it was checked that it remains and is hard to secede from a hydrophilic-ized 
component on a contact lens front face. Moreover, eye stimulative did not accept. 
[0042] (Example 4 of a comparison) When it was similarly estimated as the example 1 about my 
****** CL (1000 congratulation medicine manufacture incorporated company make), the contact 
angle did not show a good hydrophilic-property-ized effect at 90 degrees after the application to 
having been 98 degrees before the application. It was checked that the component remains slightly on 
the contact lens front face. Moreover, eye stimulative did not accept. 

[0043] The disinfection potency was evaluated based on the <disinfection sex-test> antibiotic 
titration technique sensitivity-disc examination. The sample offer bacillus used Escherichia coli (IFO 
No. 12732), the culture medium used BTB ****** agar medium, and it carried out about the example 
4 and the example 1 of a comparison. The benzalkonium-chloride solution was used for the positive 
control 0.001%, and the physiological saline was used for the negative control. Consequently, to the 
prevention circle of 0.001% benzalkonium-chloride solution of a positive control having been 1 1mm, 
the prevention circle of an example 3 is 1 0mm, and showed disinfection nature. The example 1 of a 
comparison and the prevention circle of a physiological saline do not form, and disinfection nature 
did not accept. 
[0044] 
[Table 10 

m: y^m^-vy^-fi-Y (a) #^S8oo~i5oo 

yc»»33-y>/<^K (C) #y*5000~8000 

%h*yptome& (a) 000-2000 

^b^yk-k^mm (B) ^S6000~8000 
*V*vt^m&& (C) #^S9000~14000 

[0045] 

[Effect of the Invention] this invention is artificial tear fluid for ophthalmology containing the 
hydrophilic high component of the solubility to water, ******, and a biocompatibility, and can 
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compensate the shortage of tear fluid by dry eye with applying eyewash. In a claim 1, it is effective in 
being able to give a hydrophilic property to a contact lens front face, and the wearing nature of a 
contact lens improving. In a claim 2, there are an effect of the effect of a claim 1 and the double 
hydrophilic-property-ized effect by the chitosan hydrolysis component and the disinfection effect. In 
a claim 3, there are a claim 1, same effect, and the disinfection effect, the water retention on the front 
face of a contact lens can be raised by using these timely, and the contamination on prevention of 
occurrence of the unpleasant cloudiness at the time of wearing, dispersion of the visual acuity by the 
amniorrhexis on the front face of a contact lens, etc. and artificial tear fluid, or the front face of a 
contact lens can be prevented. Furthermore, there is an effect as protective agents, such as a cornea 
wound, by the outstanding ******, disinfection nature, etc. 

[Translation done.] 
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